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ABSTRACT
Domestic and tourism pro-environment behaviors (PEBs) are often
found to be related. While pro-environmental behavior in the domestic
context is well-studied, virtually no research has examined consistency
in PEBs across domestic and tourism contexts. Here, we examined
potential consistency and spillover effects between PEBs in domestic
and tourism contexts using at 717-participant questionnaire study data-
set, analyzed using Partial Least Squares Structural Equation modeling
(PLS-SEM). We also considered potential mediators and moderators of
these relationships. The results show significant positive relationships
between domestic PEBs and tourism PEBs, with environmental attach-
ment and pro-environmental identity positively related, and moral
licensing beliefs negatively related, to consistency between PEBs in both
contexts. Pro-environmental identity and moral licensing beliefs were
found to partly mediate the association between PEBs in both contexts,
whereas environmental attachment had a positive moderating effect.
We discuss the implications of these results for strengthening positive
relationships between domestic and tourism PEBs, and thus fostering
cross-contextual spillover.
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Introduction
Environmental problems, such as global climate change, are worsening (IPCC, 2014; Melillo et al.,
2014). Traditionally, governments are accountable for addressing these issues (Barr et al., 2010).
However, while more significant behavioral changes will be required to avoid the worst effects
of climate change (CCC, 2019), research shows that individual behavior changes can significantly
reduce consumption of natural resources and greenhouse gas emissions (Margetts & Kashima,
2017; Truelove et al., 2014). For instance, even small-scale changes in individual behavior in the
United States could lead to a 7% reduction in US carbon emissions (Dietz et al., 2009).
Tourism has significant and growing impacts on the environment (Buckley, 2012). According
to United Nations World Tourism Organization (2018), international tourist arrivals reached 1,322
million in 2017. Tourism activities may raise money for national development, but tourism activ-
ities may also harm the environment; therefore, attention should be given to the environmental
impacts of tourism. It is clear that the adoption of an environmentally-friendly lifestyle by
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individuals has profound significance for environmental protection (Barr et al., 2011; Bratanova
et al., 2012; Stern, 2000) and that change in tourist behaviors is likely to be particu-
larly impactful.
Pro-environmental behavior (PEB) refers to the behaviors of individuals or groups that pro-
mote the sustainability of natural resources and environmental protection (Ramkissoon et al.,
2013). Recently, research has identified the potential for PEB spillover: the adoption of one PEB
leading to the adoption of one or more other PEBs (Evans et al., 2013; Ha & Kwon, 2016; Lanzini
& Thøgersen, 2014; Thøgersen & Crompton, 2009; Truelove et al., 2014; Whitmarsh & O’Neill,
2010). For example, saving energy at home might increase the likelihood of also recycling at
home (“behavioral spillover”); or saving energy at home might increase energy saving at work
(“contextual spillover”). Previous research has also shown that PEBs are often consistent with one
another (Thøgersen & Olander, 2006; Whitmarsh & O’Neill, 2010). Similar behaviors are often
positively correlated (Berger, 1997; Maiteny, 2002; Thøgersen, 1999) with some negative correla-
tions (Diekmann & Preisendorfer, 1998; Kl€ockner et al., 2013; Thøgersen & Olander, 2003). Much
of this research has focused on exploring consistency and spillover in a single context such as
either within the home or the workplace (Nash et al., 2017; Truelove et al., 2014), while the fact
that PEBs in a certain situation (e.g. home) may have positive or negative effects on those of dif-
ferent contexts (e.g. holiday) has been neglected (Thøgersen & Olander, 2003; Whitmarsh &
O’Neill, 2010). Among the few studies of contextual PEB spillover, most have considered only
spillover between home and work contexts, while spillover to a tourism context offers the poten-
tial to address environmentally impactful mobility and consumption behaviors that occur with
recreational travel (Han et al., 2018).
Previous research has proposed mediating factors for behavioral spillover, among which moral
licensing beliefs and pro-environmental identity are important mediators within contexts such as
the workplace and the home (Nash et al., 2017). However, whether these mediators also apply to
spillover between contexts has received less consideration (Verfuerth et al., 2019).
As tourism becomes a central element of developed lifestyles, with associated environmental
impacts, it becomes critical to understand tourism PEBs: their origins and how they can be
encouraged and whether tourists carry their good environmental practices on holiday with them.
Analysis by Barr et al. (2010) indicates that tourists may pay attention only to their own needs
without considering environmental issues, but it remains less clear whether this is related to
what tourists do at home. Another important consideration is that most research on behavioral
spillovers centers on developed countries; developing countries, such as China, are facing more
severe environmental problems, as well fast-increasing levels of mobility, consumption
and tourism.
The current study explores consistency and potential spillover of PEBs between home and
tourism contexts. Our research objectives included exploring: (a) whether cross-contextual con-
sistency effects of PEB may exist; (b) the mediating effects of environmental identity and moral
licensing in cross-contextual PEB consistency; and (c) whether environmental attachment moder-
ates the direct association between domestic PEBs and tourism PEBs.
Literature review
Pro-environmental behavior
While definitions of PEB vary, broadly they are understood to entail reducing negative environ-
mental impacts caused by individual behavior (Kollmuss & Agyeman, 2002; Steg & Vlek, 2009).
Here, we define PEB as activity conducted by individuals or groups that can promote the sustain-
ability of natural resources and environmental protection (Ramkissoon et al., 2013). PEBs includes
both “private-sphere” behaviors, e.g. green consumption and recycling, and “public-sphere”
behaviors, e.g. voting and encouraging others (Stern, 2000). In this paper we consider two types
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of PEB: (a) Domestic PEBs (DPEBs) and (b) Tourist PEBs (TPEBs). DPEBs are the behaviors of indi-
viduals in and around the home that bring about positive environmental effects. These include
resource efficiency behaviors (e.g. purchasing energy-saving appliances), green consumption (e.g.
purchasing organic food), recycling household resources (e.g. batteries), selecting environmen-
tally-friendly transportation (e.g. bus travel) and encouraging others behave sustainably. TPEBs
are tourists’ behaviors (e.g. on holiday) that promote environmental protection and avoid harm-
ing natural ecosystems, including selecting environmentally-friendly travel modes and products
(Lee et al., 2013). As can be seen, TPEB and DPEB are essentially the same behaviors in differ-
ent contexts.
Due to the high mobility associated with tourism activities, it is unclear whether tourists
would maintain PEBs when on holiday, particularly when they are out of their familiar environ-
ment and away from their normal social influences. Barr et al. (2010) argued that those who are
the greenest at home might still use the least environmentally-friendly transportation when trav-
eling and Barr and Gilg (2006) suggested that, prioritizing pleasure over environmental responsi-
bility, tourists may be more selfish when they are traveling. A survey of mass tourists by Miller
et al. (2007) found that even if tourists are engaged in environmental activities at home, they do
not feel the need to protect the environment when on holiday. Consequently, whether PEBs at
home can spillover to tourism PEBs deserves further discussion.
Behavioral consistency and spillover
A common finding in the PEB literature is that people are often not consistent in their PEB. For
example, while they often recycle at home, they are less likely to recycle at work and on holiday
(Whitmarsh et al., 2018). This is at least in part due to the various contextual drivers of PEB and
contextual barriers to PEB. On the other hand, there is growing evidence that – under certain cir-
cumstances – engaging in one behavior “can affect engagement in other actions aligned with
the same goal” (Nash et al., 2017, p. 2). This process of “spillover” (or “response generalization”)
has been explored in studies of pro-environmental, financial, health and safety behaviors (Devine
et al., 2003; Nash et al., 2017). Spillover has attracted much recent attention because it implies
that interventions to encourage one (targeted) pro-environmental behavior may also produce
more ambitious lifestyle change beyond merely changing one target behavior (Thøgersen, 1999).
Spillover, therefore, might offer a cost-effective solution to promoting sustainable lifestyles.
Importantly, broader definitions of spillover do not consider a behavior change intervention
necessary; changes may be self-directed or arise as a byproduct of other changes (such as when
choosing to go on a diet leads to other healthy behaviors: Nash et al., 2017).
Spillover can be sub-divided according to whether increase in a PEB promotes an increase in
another PEB (“positive” spillover), promotes a decrease in another PEB (“negative” spillover) or
does not lead to spillover at all (Truelove et al., 2014). Hence, energy conservation could lead to
more recycling (positive spillover) less recycling (negative spillover) or to no change. While spill-
over between PEBs within a single context (e.g. at home) has been the focus of several studies
(Ha & Kwon, 2016; Lanzini & Thøgersen, 2014; Thøgersen, 1999; Truelove et al., 2014; Whitmarsh
& O’Neill, 2010) and spillover across (mostly home and work) contexts has also been considered
in more developed countries (Frezza et al., 2018; Littleford et al., 2014; Verfuerth et al., 2019;
Whitmarsh et al., 2018), the current study provides perhaps the first investigation of cross-con-
textual PEB consistency and spillover in a developing country (China), focusing on domestic and
tourism contexts. Since domestic PEBs are usually more frequent than tourism PEBs occur, which
occur only during holidays, we began with the premise that domestic PEBs influence tourism
PEBs. From previous research showing consistency between PEBs and some spillover between
contexts, we began with the following hypothesis.
H1: DPEB is significantly and positively related to TPEB.
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Environmental identity and its mediating effect
Various factors may mediate and moderate behavioral consistency and spillover (Berger, 1997;
Cornelissen et al., 2008; Lanzini & Thøgersen, 2014; Poortinga et al., 2013; Thøgersen, 1999;
Thøgersen & Noblet, 2012; Thøgersen & Olander, 2003; Truelove et al., 2014; Willis & Schor,
2012). Identity effects have received most attention and growing support as an explanation for
positive spillover (Miller & Effron, 2010; Thøgersen & Crompton, 2009; Thøgersen & Noblet, 2012;
Truelove et al., 2014), including spillover across contexts (Frezza et al., 2018; Verfuerth et al.,
2019). It is plausible that identity plays a mediating role in positive spillover (Bem, 1967;
Cornelissen et al., 2008; Poortinga et al., 2013; Whitmarsh & O’Neill, 2010). For example, Van der
Werff et al. (2013) found that people who were reminded of their previous PEBs (strengthening
their sense of pro-environmental identity) tended to make more pro-environmental choices than
people reminded of non PEBs. Similarly, Lacasse (2016) found that labeling people as
“environmentalists” lead to more PEB. Both findings are consistent with self-perception and cog-
nitive dissonance theories (Bem, 1967; Festinger, 1957): individuals infer elements of their iden-
tity from their behavior and are driven to act consistently with that self-image; to do otherwise
leads to mental discomfort. Therefore, spillover can be explained as an initial PEB enhancing pro-
environmental identity, in turn motivating consistency between PEBs (Truelove et al., 2014) or in
the same PEBs across contexts (Verfuerth et al., 2019). Hence, we began with the follow-
ing hypothesis.
H2: Pro-environmental identity (ID) plays a mediating role between DPEB and TPEB.
H2a. DPEB is significantly and positively related to ID.
H2b. ID is significantly and positively related to TPEB.
Moral licensing beliefs and their mediating effect
Negative spillover effects have been attributed to rebound effects, a single-action bias and moral
licensing effects (Mazar & Zhong, 2010; Thøgersen & Crompton, 2009; Thøgersen & Noblet, 2012;
Tiefenbeck et al., 2013; Truelove et al., 2014). Among these factors, moral licensing effects have
attracted most attention and support. Moral licensing beliefs refer to a belief that a previous
moral action permits an immoral action, hence a single pro-environmental behavior might make
some people feel that they are no longer obligated to engage in any other pro-environmental
behaviors (Blanken et al., 2015; Kl€ockner et al., 2013; Merritt et al., 2010; Miller & Effron, 2010;
Thøgersen & Olander, 2003) or that they are “licensed” to engage in environmentally harmful
behaviors (Tiefenbeck et al., 2013). These individuals may remember past (simple) PEBs and use
them as a pretext for avoiding more difficult PEBs (Diekmann & Preisendorfer, 1998). They may
regard their PEBs as a sufficient ethical contribution (Thøgersen & Crompton, 2009) that miti-
gates future unethical conduct (Khan & Dhar, 2006; Mazar & Zhong, 2010); hence, a moral dis-
claimer (Kl€ockner et al., 2013; Sachdeva et al., 2009).
Moral licensing has been shown to lead to less pro-environmental behavior and less ethical
conduct (Mazar & Zhong, 2010), though this effect has failed to replicate (Urban et al., 2019).
Sachdeva et al. (2009) suggest an increased ethical self-concept may lead to correspondingly less
ethical and more egoistic choices, reminiscent of spillover. Moral licensing beliefs have been
used by several researchers as explanations for the negative spillover effects found between
PEBs (e.g. Capstick et al., 2019; Kaklamanou et al., 2015). However, few studies have considered
moral licensing beliefs as a mediator of PEB spillover across contexts and, hence, we began with
the following hypothesis.
H3: Moral licensing beliefs (ML) play a mediating role between DPEB and TPEB.
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H3a. DPEB is significantly and negatively related to ML.
H3b. ML is significantly and negatively related to TPEB.
Environmental attachment and its moderating effect
Environmental attachment mainly refers to an emotional attribute of individuals whereby they
appreciate the natural environment and an emotional trait that leads individuals to recognize
the intrinsic value of the environment, reflecting a sense of environmental discovery, appreci-
ation, compassion and guilt (Goudie, 2013; Hungerford et al., 1980). These emotional and
cognitive elements of pro-environmental attachment are related to more fundamental pro-envir-
onmental values and – in the absence of contextual constraints – tend to be predictive of PEB
(Steg et al., 2005; Stern et al. 1999). According to Kaiser et al. (1999), environmental attachment
plays a vital role in consumer PEB. Meneses (2010) and Kanchanapibul et al. (2014), found evi-
dence that emotional factors influence the PEB of tourists (cf. Ramkissoon & Mavondo, 2015) and
Fox and Xu (2017) found that environmental attachment, including feelings about the natural
environment, were a key factor in tourist attitudes toward environmental behavior and sustain-
able tourism. Conducting a meta-analysis on 37 papers, Whitburn et al. (2019) concluded people
who were more connected to nature reported greater engagement in PEB. Ramkissoon et al.
(2013) in a survey in an Australian national park, suggested that place attachment, in the study
context, environmental attachment, was significantly associated with PEBs. Scannell and Gifford
(2010) found people with greater levels of environmental attachment were more likely to engage
in PEBs. Considering environmental attachment is a strong predictor for PEBs in different con-
texts, therefore, we propose environmental attachment – a strong prior emotional motivation –
may be necessary for the spillover of PEB across contexts, given the commitment required to
overcome motivational and contextual barriers (cf. Tonge et al., 2015). In other words, people
with higher EA might make more effort to commit themselves to act pro-environmentally across
contexts. Hence, we began with the following hypothesis.
Figure 1. PLS-SEM results. Note: Domestic pro-environmental behaviors (DPEB)； Tourism pro-environmental behaviors
(TPEB)； Moral licensing (ML)； Environmental attachment (EA)； Pro-environmental Identity (ID). p< 0.05,p< 0.01, p< 0.001.
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H4: The direct association between DPEB and TPEB (consistency) is moderated by EA.
Methodology
Questionnaire
This research adopts a quantitative approach with the purpose of exploring hypothesized rela-
tionships between different variables (Figure 1). A questionnaire was used for data collection.
This had two parts. First, social demographic questions (such as gender, age, occupation, educa-
tion, and income) were asked. These give a profile of the sample (Table 1). Second, questions on
DPEB, TPEB, ID, ML and EA were asked (Please refer to Table 2). These questions were informed
by the findings of previous studies. For all items, a 1–5 Likert scale was used: 1¼ totally disagree,
3¼ neutral, and 5¼ totally agree. PEBs included both private-sphere and public-sphere behaviors;
PEBs were adapted from Juvan and Dolnicar (2016) and Straughan and Roberts (1999), with
DPEB and TPEB matched to facilitate comparison. When answering DEPB and TPEB questions,
respondents were reminded of the relevant context using the statements “now please consider
your HOLIDAY activity” and “NEXT, we will move to HOME activities” (the words “holiday” and
“home” appeared in bold and capitalized text, for emphasis). ID was measured using three items
derived from Whitmarsh and O’Neill (2010) and Van der Werff et al. (2013). ML was measured
with five items from Capstick et al. (2019) compensatory beliefs scale. EA was measured with six
items, mainly from Fox and Xu (2017) and Xu and Fox (2014).
Sampling and data collection
A pilot test was conducted among 20 tourists to verify the accuracy and interpretation of the
statements. After further modification and rewording of the questionnaire, recruitment began.
An on-site convenience sampling method was adopted at five different types of tourist attraction
(a nature reserve, forest park, holiday resort, scenic area and cultural attraction) in Nanjing,
China, in June 2017. In total, 901 questionnaires were distributed (along with a very small gift to
encourage participation) and 893 were collected; a total of 717 valid questionnaires were
Table 1. Sample profile.
Profiles Percentage （%） Profiles Percentage （%）
Gender M 51.9 Occupation Student 34.8
F 48.1 Professional/
cultural and
technical
personnel
7.8
Age 16–18 6.1 Civil servant 7.1
18–25 39 Businessman 7.5
26–35 28.4 Other 14.1
36–45 13.1 Soldier 1.0
46–55 7.2 Worker 20.9
56–65 4.2 Farmers 1.4
More than 65 1.9 Retired 5.4
Education Middle school
or under
6.8 Monthly income Less
than RMB1550
24.9
High School/
Vocational
School
18.2 RMB 1551–3000 17.4
College/University 62.7 RMB 3001–5000 24.8
Master 10.6 RMB 5001–8000 23.4
Ph.D. 1.7 RMB 8001–12,500 6.5
More than
RMB 12501
2.9
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Table 2. Measurement and indicator loading.
Construct Indicators Indicator loading
Composite
reliability
Average
variance
extracted T value Cronbach’s a
Tourism pro-
environmental
behaviors
(TPEB)
TPEB1: I usually buy
environmentally friendly
tourism products
.810 0.845 0.525 46.979
30.688
21.202
32.886
17.348
0.770
TPEB2: I usually buy
accommodation products
with eco-labels
.742
TPEB3: I often walk instead of
driving if short distance
.673
TPEB4: I pick up the garbage
left by others
.759
TPEB5: I persuade others to
protect the natural
environment
.622
Domestic pro-
environmental
behaviors
(DPEB)
DPEB1: I usually buy
environmentally
friendly products
.799 0.918 0.692 49.369
75.166
101.795
38.672
44.911
0.889
DPEB2: I usually buy eco-
labeled products
.842
DPEB3: I often walk instead of
driving if short distance
.878
DPEB4: I pick up the garbage
left by others
.805
DPEB5: I persuade others to
protect the natural
environment
.834
Moral
licensing (ML)
ML1: Doing some things that
are positive for the
environment means I am
allowed to do other things
that are less
environmentally-friendly
.785 0.913 0.677 37.309
45.278
49.962
40.436
66.650
0.881
ML2: If I save electricity
through switching off
appliances, I am entitled to
use it in other ways such as
by turning up the heating
.814
ML3: The environmental
impact of flying on holiday
can be made up for by
reducing one’s car use at
other times
.841
ML4: If a person has a diet
that is environmentally-
friendly, this compensates
for any environmental harm
from them burning petrol/
diesel in cars
.812
ML5: Reducing my
environmental impact at
home (e.g. by recycling)
helps to compensate for
any environmental impacts
I have at work or elsewhere
.860
Environmental
attachment
(EA)
EA1: Nature is quiet .898 0.924 0.710 107.396
78.864
42.985
41.286
36.205
0.898
EA2: Nature is fascinating .872
EA3: Nature is powerful .831
EA5: I love nature very much
and are very interested in
natural tourist destinations
.805
EA6: I feel relaxed and happy
in the natural environment
.803
(continued)
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obtained, representing a 79.7% response rate. Respondents are equally distributed between
males and females; ages ranged from 16 years to over 65 years, with 18–35 years the modal age
group (See Table 1).
Data analysis
The data was input into SPSS v.23 and transformed and analyzed using Partial Least Squares
Structural Equation Modeling (PLS-SEM) with Smart PLS3 software (Caldeira & Kastenholz, 2018).
PLS-SEM estimates partial model structures by combining principal components analysis with
ordinary least squares regressions, it is usually used as an alternative to Covariance Based SEM
(CB-SEM). A CB-SEM (usually executed by Lisrel or AMOS software), is often based on covariance
matrix of the data and estimates the model parameters by only considering common variance
(Hair et al., 2019; J€oreskog, 1973). In contrast, PLS-SEM is a variance-based SEM technique, as it
accounts for the total variance and uses the total variance to estimate parameters (Hair et al.,
2019). PLS allows researcher to estimate complex models without imposing distributional
assumptions on the data (Chin, 1998) and is specifically used in testing path model hypotheses
in an exploratory manner (Nitzl et al., 2016; Hair et al., 2019). It has been extensively used in a
wide variety of fields including tourism and hospitality, marketing and management studies (Ali
et al., 2018; Han et al., 2018; Nitzl, 2016). Hair et al. (2014) suggested a two-step process to
ensure the validity and reliability of PLS-SEM. First, evaluate the measurement (outer) model, and
the relationship between the constructs and the associated indicators; then evaluate the struc-
tural (inner) model and analyze the hypothetical relationship between the constructs in the the-
oretical model (Caldeira & Kastenholz, 2018). Each of the various hypothetical relationships is
associated with a corresponding causal path associated with each pair of structures in the struc-
tural model (Henseler et al., 2009). Standardized path coefficients and significance levels provide
evidence of the quality of the inner model, where t values are obtained through a bootstrap pro-
cedure (5000 samples) (Caldeira & Kastenholz, 2018).
Results
Validity and reliability testing
As suggested by Hair et al. (2018), examination was made of indicator reliability, internal consist-
ency reliability and convergent validity (Table 2). For indicator reliability, all loadings were above
the cutoff point of 0.6 except one item in the environmental attachment scale: I have a sense of
awe and oneness with nature; therefore, it was deleted. For internal consistency reliability,
Table 2. Continued.
Construct Indicators Indicator loading
Composite
reliability
Average
variance
extracted T value Cronbach’s a
Pro-
environmental
identity (ID)
ID1: I would describe myself
as an “environmentalist”
.926 0.917 0.786 149.006
51.933
52.677
0.864
ID2: I would not want my
family or friends to think of
me as someone who is
concerned about
environmental issues
.862
ID3: I think of myself as an
environmentally-
friendly person
.870
Note: Sample size ¼ 717. item “I would not want my family or friends to think of me as someone who is concerned about
environmental issues” is reverse scored.
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composite reliability, also termed Dillon-Golstein’s rho, exceeded 0.7 for all constructs. For con-
vergent validity, values of the average variance extracted were well above 0.5. Furthermore, dis-
criminant validity of the constructs was confirmed using the criteria of Fornell and Larcker
(1981): in all cases, the AVE values were higher than the squared inter-correlations with other
constructs. The latent variables were labeled as “DPEB (domestic pro-environmental behaviors),”
“EA (environmental attachment),” “ID (pro-environmental identity),” “ML (moral licensing beliefs)”
and “TPEB (tourism pro-environmental behaviors).”
Path analysis and hypotheses testing
After examining the validity and reliability of the outer model, we then assessed the estimates of
the inner model. But before assessing the structural relationships, collinearity was examined to
make sure it did not bias the regression results (VIF <3.0) (Hair et al., 2019). The explained vari-
ance (R2) coefficients of the endogenous constructs were examined (Henseler et al., 2009): R2
indicates the model’s in-sample explanatory power. The R2 values were 0.237 (DPEB), 0.362
(TPEB), 0.195 (ID), 0.192 (ML). The assessment of the value of the R2 is highly dependent upon
the research area and Hair et al. (2014) recommend that a value of 0.2 is suitable in behavior
studies, so these results indicate that DPEB and TPB are appropriately explained, however, ID
and ML were just at the edge but still acceptable, as indicated by others (Esfandiari et al., 2019).
When EA was tested as a moderator, the R2 of the model was improved (0.491 (TPEB), 0.244 (ID),
0.244 (ML) (see Figure 1), suggesting a better explanatory power of this model.
Main effects
The results of path analysis show DPEB is significantly associated with TPEB (ß¼ 0.268,
p¼ 0.000), supporting Hypothesis 1: there was evidence to suggest that DPEB and TPEB are posi-
tively related. Associations between the antecedent variable and mediators and between
mediators and the outcome variable were statistically significant: DPEB-ID (ß¼ 0.442, p¼ 0.000);
ID-TPEB (ß¼ 0.293, p¼ 0.000); DPEB-ML (ß¼0.439, p¼ 0.000); ML-TPEB (ß¼0.135, p¼ 0.000).
The ID associations are positive, and the ML associations are negative. Therefore, there was suffi-
cient support for hypotheses H2a, H2b, H3a and H3b. The PLS-SEM results also show statistically
significant paths between EA and DPEB (ß¼ 0.486, p¼ 0.000) and between EA and TPEB
(ß¼ 0.109, p¼ 0.023). Overall, these results suggest that environmental attachment and pro-
environmental identity are positively associated with PEB behavior consistency across domestic
and tourism contexts while moral licensing belief is negatively associated with consistency across
these contexts (i.e. it is associated with inconsistency across contexts).
Mediating effects of identity and moral licensing beliefs
Next, we tested the mediation effect of two factors (identity and moral licensing beliefs) using Smart
PLS3.0. The bootstrapped (5000 samples) results show all indirect paths to be statistically significant:
DPEB-ID-TPEB (ß¼ 0.174, p¼ 0.000) and DPEB-ML-TPEB (ß¼ 0.070, p¼ 0.005), as well as the total
indirect path of DPEB-TPEB (ß¼ 0.268, p¼ 0.000). As the direct path of DPEB-TPEB was also statistic-
ally significant (see Figure 1), these indirect paths evidence partial mediating effects. These results
support H2 and H3: ID and ML play mediating roles in the association between DPEB and TPEB.
However, we notice the indirect effect from DPEB to TPEB through ML is positive (ß¼ 0.070),
which indicates ML leads to positive spillover between DPEB and TPEBs, which is unexpected
from previous literature. This is perhaps because, in this study, we adopted a survey question-
naire at a single timepoint. Strictly speaking, we measured tourists’ beliefs about whether or not
moral licensing is acceptable and linked it to their past DPEBs and TPEBs, rather than identifying
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ML as causal in mitigating PEB in a different context. We acknowledge our correlational design
as a limitation. However, it is still useful to see how ML relates to PEB consistency across differ-
ent contexts; similarly, Whitmarsh and O’Neill (2010) adopted a single timepoint survey and dem-
onstrated the influence of psychological variables (e.g. identity) on PEBs in different contexts.
Moderating effect of EA
The moderating effect of EA was conducted using a two-stage bootstrapping approach (5000
samples) with Smart PLS3 (Hair et al., 2019; Henseler & Fassott, 2010). As can be seen from
Figure 1, the interaction term has a positive effect on TPEB (0.146) whereas the simple effect of
EA on TPEB is 0.268. These results suggest that this relationship is 0.268 for an average level of
EA. For higher levels of EA (for example, EA is increased by one standard deviation unit), the
relationship between DPEB and TPEB increases by the size of the interaction term (i.e.
0.268þ 0.146¼ 0.414). For lower levels of EA (for example, EA is decreased by one standard devi-
ation unit), the relationship between DPEB and TPEB becomes weaker (0.268–0.146¼ 0.122).
Figure 2 shows the simple slope plot to give a better understanding of the moderator analysis.
The relationship between DPEB and TPEB is positive for all three lines as indicated by their
positive slope. Hence, higher levels of DPEB are associated with higher levels of TPEB. The upper
line (in green) representing a higher level of the moderator EA, has a steeper slope, while the
lower line (in blue) which represents a lower level of the moderator EA has a flatter slope. The
simple slope plot supports our previous discussion on the positive interaction term: higher EA
levels entail a stronger relationship between DPEB and TPEB, and vice-versa.
Next, in order to assess whether the interaction term is significant, we use the bootstrapping
procedure in Smart PLS 3 (Chiu et al., 2012; Garcia-Machado, 2017). The analysis yields a p value
of 0.003 for the path linking the interaction term and TPEB. The 95% bias-corrected bootstrap
confidence interval is (0.086, 0.326), which does not include zero (Garcia-Machado, 2017); thus,
we conclude the effect is significant.
A further analysis of the f2 of the moderator is conducted, the interaction term’s f2 effect size
is 0.033, according to Kenny (2016), the value indicates a medium effect.
We also used Dawson excel form to generate a two-way interaction plot (Dawson, 2014) as
PLS does not support such plots (Details can be found in Appendix 1 (Supplementary material).
The result is similar to PLS, confirming the above discussion on the moderating effect of EA.
Therefore, Hypothesis 4 was evidentially supported: the direct association between DPEB and
TPEB was moderated by EA. Hence, individuals who show stronger domestic PEBs tend to also
show stronger PEBs when on holiday to the extent that they feel a stronger attachment with the
natural environment.
Figure 2. Simple slope analysis of EA. Note: the simple slopes of EA at þ1 and 1 standard deviation.
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Discussion and conclusion
General discussion
This study explored consistency of PEBs between domestic and tourism contexts, which is an
under-researched area but has significant and growing impacts on the environment. We consid-
ered two potential mediating variables (pro-environmental identity and moral licensing beliefs)
and a moderator (environmental attachment). These factors were evaluated using PLS-SEM, lead-
ing to the following conclusions.
1. Domestic pro-environmental behavior is positively associated with tourism pro-
environmental behavior. This is consistent with domestic pro-environmental behavior lead-
ing to pro-environmental behavior whilst on holiday. Thus, it is possible that a change in
these behaviors in one context may affect a change in these behaviors in the other context.
This finding helps support previous research that behavioral spillover effects exist between,
as well as within, contexts (Berger, 1997; De Young, 2000; Evans et al., 2013; Lanzini &
Thøgersen, 2014; Littleford et al., 2014; Maiteny, 2002; Thøgersen & Crompton, 2009;
Truelove et al., 2014; Verfuerth et al., 2019; Whitmarsh & O’Neill, 2010; Whitmarsh
et al., 2018).
2. Domestic pro-environmental behavior and tourism pro-environmental behavior are both
positively associated with pro-environmental identity and environmental attachment, and
negatively associated with moral licensing beliefs. Therefore, it is possible that an increase in
either pro-environmental identity or environmental attachment, or a decrease in moral
licensing beliefs, might lead to consistently pro-environmental behavior between domestic
and tourism contexts.
3. The association between domestic and tourism pro-environmental behaviors was partly stat-
istically mediated: by pro-environmental identity and moral licensing beliefs. This indicates
that consistency between context depends partly upon having a stronger pro-environmental
identity. The findings support previous research showing positive spillover effects (Lanzini &
Thøgersen, 2014; Thøgersen & Crompton, 2009; Thøgersen & Noblet, 2012) on identity.
However, the unexpected indirect mediation route of DPEB through ML to TPEB is positive,
while the association between DPEB and ML, and ML and TPEB are both negative, support-
ing previous literature that ML is negatively associated with behavioral consistency (Barr
et al., 2010; Thøgersen & Crompton, 2009; Tiefenbeck et al., 2013). The unexpected indirect
route here is perhaps due to the limitation that these constructs have been measured at the
same time rather than at different timepoints. Therefore, strictly speaking, our analysis
should be regarded as evidencing behavioral consistency rather than spillover.
Acknowledging this limitation, but based on the negative association between DPEB and ML,
and ML and TPEB, we can still conclude, in addition to the positive role of identity, there is a
negative role for licensing beliefs. For those who often perform PEBs in their daily lives but think
they have done more than enough morally, the result can be fewer PEBs when on holiday com-
pared to when at home, consistent with existing studies on the negative effects of moral licens-
ing on behavioral spillover (Diekmann & Preisendorfer, 1998; Khan & Dhar, 2006; Mazar & Zhong,
2010; Thøgersen & Crompton, 2009). This might represent a limitation upon the practical value
of advocating PEBs: if each person is content with only a single (perhaps easier) PEB, it is likely
that environmental protection goals will not be met through changes in individual behavior.
1. The direct association between domestic and tourism pro-environmental behavior was mod-
erated by environmental attachment. Hence, environmental attachment seems to play an
important role in the consistency of individual environmental behaviors across these
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contexts, reflecting previous research on the important role of environmental attachment on
PEBs (Schultz et al., 2004; Sivek & Hungerford, 1990). This finding implies that a strong
affective motive may be necessary before pro-environmental behaviors can overcome con-
textual barriers, such as different social norms and availability of necessary facilities. The con-
comitant implication is that a lack of attachment to the natural environment may limit a
more widespread adoption of sustainable lifestyles. The result also shows that behavioral
consistency between DPEB and TPEB occurs among those with high and low environmental
attachment, but a higher EA will increase the strength of the association between DPEB and
TPEB. This perhaps shows environmental attachment is not only an important driver of PEBs
but also that highly attached people tend to be more committed to undertaking PEBs across
contexts (including away from home).
Overall, these findings compliment previous research and are supportive of proposed mecha-
nisms for positive spillover (Lanzini & Thøgersen, 2014; Thøgersen & Crompton, 2009; Thøgersen
& Noblet, 2012) and negative spillover (Barr et al., 2010; Thøgersen & Crompton, 2009;
Tiefenbeck et al., 2013). The results of negative effects from moral licensing beliefs develops the
emerging literature on compensatory and licensing beliefs in relation to PEBs (Capstick et al.,
2019; Kaklamanou et al., 2015), and broadens our understanding of moral licensing as a source
of (in)consistency in pro-environmental behavior across contexts.
Contributions
This paper contributes to the growing body of literature on consistency and spillover of pro-
environmental behaviors. It also provides insights into how to promote behavioral changes
amongst tourists (Font & McCabe, 2017). We examined an under-researched but highly important
context – tourism. In this study, contextual consistency of PEBs between home and holiday was
evident, indicative of proposed spillovers between contexts (Berger, 1997; De Young, 2000; Evans
et al., 2013; Lanzini & Thøgersen, 2014; Maiteny, 2002; Thøgersen & Crompton, 2009; Truelove
et al., 2014; Whitmarsh & O’Neill, 2010; Whitmarsh et al., 2018).
This paper also makes an important contribution to the theoretical development of contextual
spillover by showing some evidence that it could be mediated by some of the same factors pro-
posed to mediate behavioral spillover: pro-environmental identity and moral licensing (e.g. Nash
et al., 2017). Thus, it is possible that the two phenomena may depend upon similar psychological
factors. That our results showed both direct and indirect (mediated) associations between behav-
iors in different contexts indicates that other mediating factors may also be present (cf.,
Whitmarsh et al., 2018).
Furthermore, there was evidence to suggest that consistency of pro-environmental behavior
between contexts partly depends upon environmental attachment, with greater attachment corre-
sponding to a closer association between behaviors across contexts. Although previous research
has identified environmental attachment as a key factor in pro-environmental behavior
(Cornelissen et al., 2008; De Groot & Steg, 2008; Whitmarsh & O’Neill, 2010), our study extends this
by showing that contextual spillover may sometimes depend upon environmental attachment.
Implications
Based on our study, the following suggestions are made to promote more PEBs from tourists.
Given that the domestic PEBs of tourists may affect their tourism PEBs, policymakers might
encourage more pro-environmental activities at home. For example, by promoting energy effi-
ciency, recycling and other pro-environmental behavior at home, these may spillover from one
context to another. Conversely, though perhaps less likely, promoting PEBs in tourist contexts
1454 F. XU ET AL.
(e.g. in eco-tourist resorts) may transfer to domestic or other contexts. Practitioners could
encourage this spillover to domestic behavior through encouraging interaction with and experi-
ences in natural landscapes at tourist sites, thereby increasing environmental attachment and
motivations to perform PEBs. Activities such as visits to natural areas and national parks, ecotour-
ism, hiking, etc., may foster this sense of connectedness with nature. Interventions could increase
the pro-environmental identity (and/or reduce the moral licensing beliefs) of tourists or house-
holders, thereby allowing pro-environmental behavior to cross from one context to another. For
example, a vacation location or hotel might offer a green tourism award and thereby encourage
tourists to see themselves as environmentally-friendly individuals (cf. Lacasse, 2016).
Since negative contextual spillover seems to be partly attributable to moral licensing beliefs,
policy-makers could combine different behavioral interventions to in order to reduce this nega-
tive effect; this might be achieved by combining environmental education, communication and
rewards for positive behavior (Truelove et al., 2014).
Limitations and recommendations
This study has its limitations. Self-report measures may be subject to a social desirability bias
(Kormos & Gifford, 2014) and their similarity may lead to a common methods bias (Podsakoff
et al., 2003), but these would apply in both contexts. We also only assessed five pro-environmen-
tal behaviors when many more exist. Therefore, future research may either focus on less subject-
ive assessment of behavior or consider a variety of pro-environmental behaviors. There is also
further scope either to consider spillovers between contexts and behaviors, such as from reduc-
ing car-use at home to respecting natural habitats when on holiday, or to assess other potential
intervening factors, such as contextual as opposed to individual differences (Nash et al., 2017).
This study also amounts to a promising initial investigation: experimental or longitudinal studies
will be necessary to move from our correlational findings to demonstrating causal relationships;
though questions in this study were phrased in terms of prior domestic actions and current tour-
ist actions, a vital next step is to examine whether adopting PEBs in one context causes them to
be adopted in another. It should be noted that, behavioral spillover generally means that one
must show that change in an initial target behavior occurred, and that this initial behavior
change led to a change in a second non-targeted behavior. It would generally be examined by
conducting an experimental lab study or a field intervention. Instead, this analysis demonstrates
the links between multiple variables all measured at one time point. However, it is still useful to
demonstrate that environmental attachment, pro-environmental identity, and moral licensing
beliefs all help explain the positive and negative links between Domestic PEBs and Tourism PEBs.
This method has also been adopted by Whitmarsh and O’Neill (2010) and Stern et al. (1999) who
demonstrate that various PEBs in different contexts can be predicted by certain psychological
variables. But it does mean that the findings in our study should be interpreted with caution.
For example, the unexpected positive spillover effect from DPEB to TPEB through moral licensing
may be due to the questionnaire being measured at the same time, therefore, future research
should use an experimental design to causally demonstrate behavioral spillover.
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